Abstract. Among the experimental techniques employed in contacting individual molecules Mechanically Controllable Break Junctions are being frequently used. Some of the advantages are (1) straight-forward preparation of clean surfaces for anchoring the molecule; (2) the possibility to produce many different single-molecule junctions in one experiment, allowing obtaining statistical averages; (3) adapting the electrode gap to the molecules' length; (4) control over the mechanical stress of the molecule. We briefly review results obtained on organic molecules anchored to gold electrodes by thiol groups, both at room temperature and at cryogenic temperatures, and experiments on simple molecules chemisorbed to platinum electrodes.
Introduction
For studying the electronic transport through individual molecules , several experimental techniques, including scanning tunnelling microscopy (STM) [1] , conducting atomic force microscopy (CAFM) [2] or microfabricated electrodes provided by different schemes have been considered [3] [4] [5] . Here we will focus on experiments employing Mechanically Controllable Break Junctions (MCBJ), which have a number of attractive features compared to the other methods used.
In STM and CAFM a certain quantity of the molecular compound under investigation is deposited onto a conducting surface. By varying the substrate material the interaction strength between the molecule and the surface can be tailored, which has been shown to be crucial for the interpretation of the electronic properties of the system [6, 7] . However, for a given substrate, the configuration of the molecule cannot be altered in a controlled manner. Since in those measurements the scanning probe is usually kept at a distance to the molecules, no chemical bond is formed between the molecule and the tip, giving rise to a strongly asymmetric configuration of the electrochemical potentials of the system. When the amount of the deposited molecule is varied, interaction and self organization effects between the molecules can be studied [8, 9] . With high-speed STM the diffusion of molecules on surfaces was investigated even in real time [9, 10] . However, these methods usually require intensive cleaning procedures and ultrahigh vacuum techniques (UHV) in order to obtain reproducible conditions. Furthermore, scanning tunnelling spectroscopy at room temperature has a limited energy resolution in the range of 100 mV and changing external parameters as e.g. temperature or magnetic field give rise to position drifts that hamper the systematic study of an individual molecule. One of the main advantages of it is the fact that the actual configuration can be manipulated atom by atom or molecule by molecule [11] and monitored with atomic or even subatomic resolution [12] . Recently, a STM arranged logical device, consisting of about 300 CO molecules on a copper surface has been demonstrated [13] . The relatively complicated and expensive setup can be regarded, however, as a crucial drawback of STM and CAFM . Therefore, for defining devices for a possible use in nanoelectronics, direct and scalable electrodes that are separated by the typical size of the object under study are desirable.
With standard electron-beam lithography, electrode pairs with spacings below approximately 20 nm are difficult to define reproducibly. Therefore, several alternative methods, including electromigration methods [3] or electro-deposition [14] , have been proposed and used successfully for special applications. For the study of the electronic properties of small ensembles of molecules, different techniques using self assembled monolayers and shadow evaporated, electron-beam defined electrodes have been used [15] . However, the success rate for these methods is usually rather low and the deposition of metal on top of a layer of molecules risks inducing uncontrolled chemical modifications. Another drawback of using electrodes that are fixed on a substrate is the lack of flexibility, concerning the contact configuration once the molecule or molecules of interest have been contacted.
A gap-width of the order of nanometers between two metal electrodes is easily adjusted mechanically by exploiting the MCBJ technique, which will be discussed in more detail below. It relies on mechanically breaking a metal wire, thus exposing clean fracture surfaces. This circumvents the problem of UHV surface preparation necessary in STM-type of experiments. The two wire ends are mounted on a bendable substrate at close proximity, so that the distance can be repeatedly adjusted by mechanically controlling the bending of the substrate and the junction is rather insensitive to the influence of external vibrations since both wire ends are fixed to the same substrate. The fresh fracture surfaces can then be exposed to the molecules of interest and the junction can be repeatedly opened and closed to search for characteristic conductance levels associated with a molecular bridge.
